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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 through 3, 6 and 17are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamamoto (US 6,064,079) in view of Yamamoto (US 6,064,079) in 
view of Ikeda (US 2003/0059972). 

3. Yamamoto teaches a group III nitride based semiconductor device (column 1 
lines 45-60). Said device comprises a first p-layer (16) and a second p layer (18) 
comprising an acceptor impurity (column 4 lines 30-60). An intermediate layer (32) 
provided between the first p layer (16) and the second p layer (18) the intermediate 
layer (32) contacting a surface of the first p layer (1 6) and a surface of the second p 
layer (1 8). The intermediate layer (32) contacts an entirety of the surface of the second 
p layer (1 8) and an entirety of the surface of the first p layer (1 6) (fig 1 a) (column 4 lines 
35-65). The first p layer (16) is formed on the light emitting layer (14) the intermediate 
layer (32) is formed above the first p layer (16) and the second p layer (18) is formed 
above the intermediate layer (32). 

4. Yammamoto does not teach that the intermediate layer comprises a donor 
impurity. 
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5. Yammamoto teaches a second embodiment comprising an intermediate layer 
(34) between a first p layer (15) and a second p layer (18). Said intermediate layer 
comprises a donor impurity (column 5 lines 25-55). 

6. It would have been obvious to one of ordinary skill in the art to include donor 
dopant impurity into the intermediate layer in order to compensate for the p dopant and 
modulate the device. 

7. Yamamoto does not teach the relative bandgaps of the first p layer, the 
intermediate layer and the second p layer. 

8. Ikeda teaches forming a light emitting device comprising a first p layer, an 
intermediate layer and a second p layer formed over a light emitting layer. Wherein the 
band gap decreases from a position proximate the light emitting layer to a position 
proximate the second p layer (fig 11-13) (paragraph 32). 

9. It would have been obvious to one of ordinary skill in the art to decrease the band 
gap in order to reduce the series resistance of the device. 

10. Regarding claim 2. 

1 1 . Yamamoto teaches the donor impurity doped into the intermediate layer is doped 
with a concentration distribution corresponding to a concentration distribution of the 
acceptor impurity in the intermediate layer (fig 2B) (column 5 lines 35-60). 

12. Regarding claim 3. 

1 3. Yamamoto teaches the acceptor impurity is magnesium and the donor impurity is 
silicon (column 5 lines 10-45). 

14. Regarding claim 6. 
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15. Yamamoto teaches the first p layer (15) includes a p cladding layer (15) made of 
p type AIGaN doped with Mg (column 5 lines 10-25). The second p-layer (18) includes 
a p contact layer (18) made of p type GaN doped with Mg (column 5 lines 10-30). 

16. Regarding claim 17. 

1 7. Yamamoto teaches that that said low an intermediate layer (32) with a low 
cionductivity which will allow current flow in an entire region thereof (fig 1a) (column 4 
lines 35-65). 

18. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamamoto (US 6,064,079) in view of Yamamoto (US 6,064,079) in view of Ikeda (US 
2003/0059972) as applied to claim 1 above and further in view of Fukuda (JP2003- 
115610). 

19. Regarding claim 4. 

20. Yamamoto in view of Yamamoto in view of Ikeda teaches elements of the 
claimed invention above in the rejection of claim 1 . 

21 . Yamamoto in view of Ikeda does not teach the relative concentrations of the 
dopants. 

22. Fukuda teaches a group III nitride semiconductor device. Said device comprises 
intermediate layers having concentration of Mg dopant of 1 E18/cm A 3 and intermediate 
layers having silicon dopant concentration of 1E17/cm A 3 (translation paragraphs 0010- 
001 5). The ration of which is 1 0 to 1 . 
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23. It would have been obvious to one of ordinary skill in the art to dope the 
intermediate layer with these concentrations in order to reduce current leakage without 
affecting the crystal structure. 

24. Regarding claim 5. 

25. The above concentrations of dopants will result in a hole density of less than 
10 A 17/cm A 3. 

26. Claims 7 through 10 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamamoto (US 6,064,079) in view of Yamamoto (US 6,064,079) in 
view of Ikeda (US 2003/0059972) in view of Kaneyama (US 2002/0014632. 

27. Regarding claim 7. 

28. Yamamoto teaches that a group III nitride semiconductor device is formed on a 
sapphire substrate (10) (column 4 lines 25-45). An n contact layer (12) formed on the 
sapphire substrate (10) (column 4 lines 30-40). An n cladding layer (13) formed on the 
n contact layer (12) (column 4 lines 30-45). A light emitting layer (14) formed on the n 
cladding layer (13) (column 4 lines 30-50). A p cladding layer (15, 16) and a p type 
contact layer (18) to each of which an acceptor impurity is added (column 4 lines 35- 
55). An intermediate layer (32) provided between the p cladding layer (15, 16) and the 
p contact layer (18). A p electrode (22) is disposed on the p contact layer (18). An n 
electrode (21) disposed on the n contact layer (12). 

29. Yammamoto does not teach that the intermediate layer comprises a donor 
impurity. 
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30. Yammaoto teaches a second embodiment comprising an intermediate layer (34) 
between a first p layer (15) and a second p layer (18). Said intermediate layer 
comprises a donor impurity (column 5 lines 25-55). 

31 . It would have been obvious to one of ordinary skill in the art to include donor 
dopant impurity into the intermediate layer in order to compensate for the p dopant and 
modulate the device. 

32. Yamamoto does not teach the relative bandgaps of the first p layer, the 
intermediate layer and the second p layer. 

33. Ikeda teaches forming a light emitting device comprising a first p layer, an 
intermediate layer and a second p layer formed over a light emitting layer. Wherein the 
band gap decreases from a position proximate the light emitting layer to a position 
proximate the second p layer (fig 11-13) (paragraph 32). 

34. It would have been obvious to one of ordinary skill in the art to decrease the band 
gap in order to reduce the series resistance of the device. 

35. Yamamoto does not teach that the p electrode comprises a thin film electrode 
and a thick film electrode. 

36. Kaneyama teaches group III nitride semiconductor device comprises a contact 
layer (109). A thin film electrode (110) is disposed on said contact layer (109). A thick 
film electrode (120) is disposed on the thin film electrode (109) (fig 1) (paragraph 0036- 
0039). 
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37. It would have been obvious to one of ordinary skill in the art to form an electrode 
of a thin film and a thick film in order to form a good electrical connection without 
blocking the emitted light. 

38. Regarding claim 8. 

39. Yamamoto teaches that the light emitting includes a multi-quantum well structure 
(14) formed on the n cladding layer (13) by laminating multiple pairs of well layers of 
undoped InGaN and barrier layer of undoped GaN (column 4 lines 25-45). 

40. Regarding claim 9. 

41 . Kaneyama teaches group III nitride semiconductor device comprises a contact 
layer (1 09). A thin film electrode (1 1 0) is disposed on said contact layer (1 09). Said 
thin film electrode (1 1 0) is formed of a layer of cobalt (111) and a second layer of gold 
(1 1 2) (paragraph 0038). A thick film p electrode (1 20) is disposed on the thin film 
electrode (109) (fig 1) (paragraph 0036-0039). Said thick film p electrode is formed by 
laminating a first layer of vanadium (121), a second layer of gold (122), and a third layer 
aluminum (123) sequence on the thin film p electrode (110) (paragraph 0039). 

42. It would have been obvious to one of ordinary skill in the art to form an electrode 
of a thin film and a thick film in order to form a good electrical connection without 
blocking the emitted light. 

43. Regarding claim 10. 

44. Kaneyama teaches a reflective metal layer (150) of aluminum formed on the 
sapphire substrate (101) (paragraph 0040). 
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45. It would have been obvious to one of ordinary skill in the art to form a reflective 
metal layer in order to direct all emitted light in one direction thereby increasing the 
efficiency of the device. 

46. Regarding claim 18. 

47. Yamamoto teaches that that said low an intermediate layer (32) with a low 
cionductivity which will allow current flow in an entire region thereof (fig 1a) (column 4 
lines 35-65). 

48. 

49. Claims 11 through 14 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamamoto (US 6,064,079) in view of Yamamoto (US 6,064,079) in 
view of Ikeda (US 2003/0059972) as applied to claim 1 above and further in view of 
Fukuda (JP2003-1 15610). 

50. Regarding claim 1 1 . 

51 . Yamamoto in view of Yamamoto in view of Ikeda teaches elements of the 
claimed invention above in the rejection of claim 1 . 

52. Yamamoto further teaches that the intermediate layer (32) has a high resistivity. 

53. Yamamoto does not teach the relative concentrations of the dopants. 

54. Fukuda teaches a group III nitride semiconductor device. Said device comprises 
intermediate layers having concentration of Mg dopant of 1 E18/cm A 3 and intermediate 
layers having silicon dopant concentration of 1E17/cm A 3 (translation paragraphs 0010- 
001 5). The ration of which is 1 0 to 1 . 



Application/Control Number: 10/542,780 Page 9 

Art Unit: 2818 

55. Further, an amount of donor impurity will inherently offset an amount of acceptor 
impurity. 

56. It would have been obvious to one of ordinary skill in the art to dope the 
intermediate layer with these concentrations in order to reduce current leakage without 
affecting the crystal structure. 

57. Regarding claim 12. 

58. Fukuda teaches that the intermediate layer (1 1 ) is about 1 00 nm (table 1 ). 

59. It would have been obvious to one of ordinary skill in the art to form an 
intermediate layer of about 100 nm in order to sufficient charge blocking to prevent 
current flow. 

60. Regarding claim 13. 

61 . Yamamoto does not teach the relative concentrations of the dopants. 

62. Fukuda teaches a group III nitride semiconductor device. Said device comprises 
intermediate layers having concentration of Mg dopant of 1 E18/cm A 3 and intermediate 
layers having silicon dopant concentration of 1E17/cm A 3 (translation paragraphs 0010- 
001 5). The ration of which is 1 0 to 1 . 

63. It would have been obvious to one of ordinary skill in the art to dope the 
intermediate layer with these concentrations in order to reduce current leakage without 
affecting the crystal structure. 

64. Regarding claim 14. 

65. Fukuda teaches a group III nitride semiconductor device. Said device comprises 
intermediate layers having concentration of Mg dopant of 1E18/cm A 3 and intermediate 
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layers having silicon dopant concentration of 1E17/cm A 3 (translation paragraphs 0010- 
0015). This results in the donor and acceptor activation rates being substantially equal. 

66. It would have been obvious to one of ordinary skill in the art to dope the 
intermediate layer with these concentrations in order to reduce current leakage without 
affecting the crystal structure. 

67. Claims 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamamoto (US 6,064,079) in view of Yamamoto (US 6,064,079) in view of Ikeda (US 
2003/0059972) as applied to claim 1 above and further in view of Nomura (US 
2003/0147440). 

68. Regarding claim 15. 

69. Yamaotoin view of Ikeda teaches elements of the claimed invention above. 

70. Yamaoto in view of Ikeda does not teach the composition of the AIGaN cladding 
layer. 

71 . Nomura teaches an AIGaN cladding layer comprised of Al.sub.0.1 5Ga.sub.0.85N 
(paragraph 0062). 

72. It would have been obvious to one of ordinary skill in the art to use a cladding 
layer of Al.sub.0.1 5Ga. sub. 0.85N in order to have the proper bandgap for generating 
light. 

73. Regarding claim 19. 

74. Yamamoto teaches that that said low an intermediate layer (32) with a low 
cionductivity which will allow current flow in an entire region thereof (fig 1a) (column 4 
lines 35-65). 
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75. 

76. Claims 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamamoto (US 6,064,079) in view of Yamamoto (US 6,064,079) in view of Ikeda (US 
2003/0059972) as applied to claim 1 above and further in view of Ishikawa (US 
4,987,096). 

77. Regarding claim 16. 

78. Yamamoto in view of Yamamoto in view of Ikeda teaches elements of the 
claimed invention above. 

79. Yamamoto in view of Yamamoto in view of Ikeda does not teach the 
concentration of dopant in the current blocking layer. 

80. Ishikawa teaches a current blocking layer having a silicon dopant concentration 
of2*10 A 18cm-3. 

81 . It would have been obvious to one of ordinary skill in the art to dope to a 
concentration of 2*10 A 18 cm-3 in order to provide enough donors to block the acceptor 
charge carriers. 

Response to Arguments 

82. Applicant's arguments with respect to claims 1 through 19 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

83. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DAVID GOODWIN whose telephone number is 
(571 )272-8451 . The examiner can normally be reached on Monday through Friday, 
9:00am through 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven Loke can be reached on (571)272-1657. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

djg 



/Steven Loke/ 

Supervisory Patent Examiner, Art Unit 2818 



